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Experimental
Crystal data Table 1 Selected bond lengths (Å ).
Ge1-O1 1.721 (4) Ge1-O4
1.724 (4) Ge1-O3
1.781 (4) Ge1-O2
1.795 (4) Ge2-O7 Table 2 Hydrogen-bond geometry (Å , ). can be observed in several Ge-based zeolites such as ASV, BEC, IWR, IWW, UOZ (O'Keeffe, et al., 1999) . This derives from flexible Ge-O-Ge bond angles (130° or so). Incorporation of transition metals into Si-based materials is extremely interesting because transition metals can improve zeolite properties (Hartman, et al., 1999) . Following the successful introduction of transition metals into zeolite materials, efforts are also made to incorporate transition metal elements, such as V (Whitfield, et al., 2003) , Co (Julius, et al., 2003) , Cu (Cascales, et al., 1999) , Zn (Bu, et al., 2000) and Zr (Li, et al., 2000) , into germanate frameworks. In this paper, a new copper(II) germanate with 10MR network, Na 4 [Cu 2 Ge 4 O 9 (OH) 6 ].H 2 O (I), is described.
The asymmetric unit of (I) comprises two crystallographically independent GeO 4 -GeO 2 (OH) 2 and GeO 3 (OH), one CuO 4 , three Na cations one of which locates on the center of ac plane, and a half of free water molecule (Fig.1) , the adjacent corner-sharing '4-rings' chains are connected to the layer of 10MR net (Fig.2) . Three crystallographically independent Na atoms, one of which loacates on the special position (1/2,0,1/2), act as the balanced cation and 
GeO 2 (0.25 g), Cu(Ac) 2 .3H 2 O (0.28 g) and NaOH (0.38 g) were successively added into a pyridine/water (7.5 ml/1 ml)
solution with molar ratio of 1 GeO 2 :0.5 Cu(Ac) 2 .3H 2 O:4 NaOH: 23 H 2 O: 38 pyridine. The deep blue mixture was vigoursly stirred for 6 hr. The final mixture was sealed into 23 ml autoclave and heated up to 438 K for 6 days. The autoclave was naturally cooled to room temperature, and the product was filtered, washed by distilled water and alcohol and dried at room supplementary materials sup-2 temperature. Deep blue prismatic large single crystals of (I) were obtained. The atomic ratio of Ge: Cu: Na determined by EDX was 2:1:2, in agreement with the results of structural determination of (I).
Refinement
The H atoms of -OH groups were placed in ideal positions and refined as riding atoms with O-H = 0.82 Å. The water H atom was located in a difference map and refined with restraints of O-H = 0.85 (1) Å and H···H = 1.37 (2) Å.
Figures Fig. 1 . A fragment of (I), showing displacement ellipsoids for the non-hydrogen atoms at the 50% probability level. [Symmetry codes: 
Tetrasodium (dihydrogenheptaoxidodigermanato)bis(dihydrogentetraoxidogermanato)dicopper(II) monohydrate
Crystal data O8-Ge2-Na3-Na2 (6) 159 (6) Symmetry codes: (xiii) −x+1/2, −y+1/2, z−1/2; (xv) −x, −y, −z; (v) −x+1/2, −y+1/2, z+1/2.
